A new radiometric method for the detection of coliform bacteria in water has been described. The method is based on the release of 14CO2 from ["4C ]lactose by bacteria suspended in growth medium and incubated at 37 C. The evolved 14CO2 is trapped by hyamine hydroxide and counted in a liquid scintillation spectrometer. The method permits the detection of 1 to 10 organisms within 6 h of incubation. Coliform bacteria suspended in water for several days recover from starvation and may be quantitated by the proposed method. Bacteria from water samples may also be concentrated by filtration through membrane filters and detected by the radiometric assay.
Identification of bacterial species from natural environments or clinical specimens requires isolation of organisms followed by morphological, serological, and biochemical tests. These conventional methods provide the answer, at the earliest, 24 h after the receipt of the sample. To speed up the bacterial identification, efforts have been directed towards the development of more sensitive procedures. The use of radioisotopes, which serve as substrates to specific organisms, may provide a useful tool for the rapid identification of bacteria, provided that the metabolic end product can be identified with certainty. This approach was first used by who added "4C-labeled carbohydrates to bacterial suspensions and trapped the radioactive CO2, evolved. In the early experiments Geiger Miller detectors were used for the determination of radioactivities; these were replaced by ionization chambers in recently described automatic assays (3-6, 13, 14) .
The bacteriological control of public water is usually based on the quantitation of Escherichia coli which serves as a marker for fecal contamination. With the increase in size and complexity of municipal water supply systems, the public health hazards and consequences of contamination became of major concern. Therefore, the rapid identification of E. coli in water is of utmost importance because of medical, ecological, and economic considerations. The present report describes the use of [4C ]lactose for the detection of E. coli in water. This carbohydrate has been selected since it permits the differentiation between E. coli and most of the other Enterobacteriaceae. It will be shown that a single organism may be detected within 6 h of incubation. caused fl-galactosidase induction and the subsequent release of "4CO2 from the radioactive lactose. In some experiments CO2 was trapped by 15% KOH, but finally hyamine hydroxide was used because of better recoveries and reproducibilities. Since vapors of hyamine hydroxide may be toxic for bacteria, this trapping agent was injected into the center well at the end of the incubation period. In similar experiments, we found that best results were obtained when the pH of the nutrient broth was brought to 6.0 to 6.2. This was usually done by adding bromophenol blue as an indicator and adjusting the pH to the indicator inversion point. After finding the optimal conditions for the assay, we tested the effect of incubation time on the formation of "4CO2 from radioactive lactose by using a constant number of E. coli cells (8.6 x 106 cells per test tube). It may be seen (Fig. 1 (Fig. 1) .
To test the sensitivity of the method, a suspension of E. coli cells was diluted in lactosenutrient broth and the various dilutions were assayed as described in the preceding paragraph, at various times. Figure 2 shows that 103 coliform cells may be detected after incubation with [14C ]lactose for at least 2 h. At least 3 h of incubation are required for the detection of 102 cells, whereas 1 to 10 coliform bacteria form significant amounts of "4CO2 after 6 h of incubation. In the aforementioned experiment, freshly grown bacteria were employed. It is to be expected that in natural water sources starved E. coli cells may be encountered. This is mainly due to the lapse of time between the excretion of the organisms in the feces and their recovery from the water sample which obviously lacks nutrients. It was therefore decided to mimic the conditions which prevail in nature, and to test the activity of the bacteria after keeping in tap water for several days. The results of this experiment are illustrated in Fig. 3 
